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The Institute Spokes, 


March Issue Makes 
History 


From the standpoint of size, volume 
of advertising, and special features, last 
month’s special Tenth Anniversary March 


issue made history! 


Two new features made their initial 
appearance; a “President’s Column” in 
which President H. P. Hobart brought 
his first message to the readers of ‘The 
Institute Spokesman.”” Adding proof of 
his journalistic ability to his many other 
accomplishments, President Hobart out- 
lines the early history of the N. L. G. L., 
its organization, progress through the 
years, purposes and activities. It certainly 
provided a very comprehensive yet con- 
cise statement about the Institute, and 
if anybody should ask you a question 
about the National Lubricating Grease 
Institute, it is dollars to doughnuts, you 
can find the answer in this first “Presi- 
dent’s Column” in the March issue. Each 
issue of “The Spokesman” from now on 
will have this new feature. Readers of 
“The Spokesman” can look forward each 
month to a fine message from the N. L. 


G. I. President. 


The second feature was a report of 
the activities of the Technical Commit- 
tee calling attention to the latest bulletin 
duplicated and distributed which reports 
the discussion that took place at the 
symposium on the “Pumpability of 
Grease and Delivery Characteristics of 
Dispensing Equipment” held on the third 
day of the Fourteenth Annual N. L. G. I. 
Convention in Chicago last October. 
From time to time as there are activities 
of the Technical Committee to report 
this feature will be continued. 

It took twenty-four pages to carry the 
advertising, technical articles and news 
material of this March issue. At that we 
eliminated or rather held over to this 
issue several articles that might have been 
included. The issue was just six times 
larger than the original “Spokesman” 
that made its appearance with the March 
issue ten years ago. 


From the standpoint of number as 
well as volume of advertising the March 
issue sets a very fine record. Friends of 
the Institute and “The Spokesman”’ used 
advertising space liberally to carry their 


The INSTITUTE 
SPOKESMAN 


Published monthly by 
THE NaTIONAL LUBRICATING 
GREASE INSTITUTE 
Car E. Editor 
4638 Millcreek Parkway 
Kansas City 2, Mo. 


OFFICERS 

President: H. P. Hopart, Gulf Oil Company, 
Gulf Building, Pittsburgh, Pa 

Vice-President: J. R. Corsperr, Cato Oil and 
Grease Company, 1808 East Ninth, P. O. 
172, Oklahoma City, Okla 

Treasurer: E. V. Monerirer, Swan-Finch Oil 
Company, Rm. 1605, R. C. A. Building, 
New York 20, N. Y 

Executive Secretary: Cart E. Botte, -4638 Mill- 
creek Parkway, Kansas City 2, Missouri. 

Recording Secretary: Gro. W. Murer, Bat- 
tenfeld Oil and Grease Co. of New York, 
498 Winspear Ave., Buffalo, N. Y 


DIRECTORS 

J. R. Barrenretp, Battenfeld Grease and Oil 
Corp., 3148 Roanoke Rd., Kansas City, 
Missouri 

M. R. Bower, Standard Oil Co. of Ohio, 
Midland Building, Cleveland 15, Ohio 

W. G. Crarx, Pure Oil Company, 35 East 
Wacker Dr., Chicago 1, Illinois 

Howarp Cooper, Sinclair Refining Company, 
630 Fifth Ave., New York, N. Y. 

J. R. Corserr, Cato Oil and Grease Company, 
1808 East Ninth St., P.O. 172, Oklahoma 
City, Oklahoma: 

C. W. Georei, Enterprise Oil Company, 164 
Chandler, Buffalo 7, N. Y 

H. P. Hosart, Gulf Oil Company, Gulf Build- 
ing, Pittsburgh, Pa 

( B. Karns, Standard Oil Co. of Pennsyl- 
vania, 34th and Smallman, Pittsburgh, Pa. 

F. C. Kerns, The Texas Company, 135 East 
42nd St., New York 20, N. Y 

H. A. Mayor, Southwest Grease and Oil Co., 
220 West Waterman, Wichita, Kansas 

G. E. Merx te, Fiske Bros. Refining Company, 
129 Lockwood Ave., Newark 5, N. J 

E. V. Moncrierr, Swan-Finch Oil Company, 
Rm. 1605, R.C.A. Building, New York 20, 


New York 
G. L. Neery, Standard Oil Co. of California, 
San Francisco 20, California 


W. H. Orvacre, D. A. Stuart Oil Co., Ltd., 
2727 South Troy, Chicago 23, Illinois 

W. H. Saunpers, Jr., International Lubricant 
Corp., New Orleans, Louisiana 

B. G. Symon, Shell Oil Company, Inc., 50 
West 50th, New York 20, N. Y. 

B. C. Vosnert, Socony-Vacuum Oil Co., Inc., 
26 Broadway, New York 4, New York 

L. C. Weren, Standard Oil Company of Indi- 
ana, 910 South Michigan, Chicago, Illinois. 


Cutting Fluid 


message of greetings and congratulations 
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New Members... Welcome 


It is a pleasure to welcome five new members of the N. L. G. 1. since the February 


issue of “The Spokesman” last reported on this very important phase of the Institute's 


activities. This month we greet three Active and two Associate members. 


The Western Oil Co., Ltd., Bank of Montreal Building, Moose Jaw, Saskatchewan, 
Canada which makes the second Active Institute Member from this same city. Mr. 


G. H. Moore is the Manager. 

Also to Active Membership we wel- 
come the Thermoil Lubricants Corp. of 
Elk City, Oklahoma. Mr. O. O. Funder- 
burg, President, was one of the original 
partners who organized the Consumers 
Oil Company in 1935. The business grew 
until 1938 when a part of the present 
plant was built and the company added 
ics own lubricating grease manufacturing 
equipment. In 1941 the Thermoil Lubri- 
cants Corp. was formed as Mr. W. W. 
Blackburn and three associates purchased 
an interest from Mr. Funderburg’s part- 
ner. Additional buildings were built, new 
equipment added and today the com- 
pany’s salesmen cover the states of Okla- 
homa, Texas, New Mexico, Arizona, 
Colorado, and Kansas doing a half mil- 
lion dollar business in 1946 on their five 
leading brands: Penn Bee, Triple XXX, 
Elk-o-lene, Brama, and Thermoil. 


The Nourse Oil Company was estab- 
lished in 1905 by Jack C. Nourse, father 
of the present president, who bears the 
same name. Joseph L. Nourse, the other 
son is now Jobbers Sales Manager. A well 
known complete line of oils and greases 
has been sold over a wide territory aided 
by the familiar and optimistic adver- 
tising slogan “Business Is Good.” The 
present Jack Nourse is Chairman of the 
Oil Men’s Club of Kansas City, founded 
by his father who served as its first chair 
man. The group will celebrate its 26th 
anniversary in October. 

The Monsanto Chemical Company of 
St. Louis, Missouri is a new Associate 
Member. Mr. J. W. Newcombe, Manager 
Petroleum Chemical Sales in the Organic 
Chemical will represent Mon 
santo in the Institute. 


Division 


Continued on page 7 
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BARIUM LUBRICATING GREASE 


© An All-Purpose Automotive Lubricant 
It does the work of 4 


Efficiently lubricates the chassis, wheel 
bearings, water pumps, universal joints, etc. 
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AN ELECTRON MICROSCOPE STUDY 


of Lubricating Greases 


® 8. B. FARRINGTON AND D. H. BIRDSALL 
California Research Corporation, Richmond, Calif. 


About the Authors 


Mr. Farrington was born in Alameda, 
California, and received a B.S. degree 
from the University of» California in 
1920. Joining the Research and Develop- 
ment Department of the Standard Oil 
Company of California immediately 
after graduation, he has been with this 
Company and its research subsidiary, the 
California Research Corporation, ever 
Since. 

Mr. Farrington has had a wide ex- 
perience in the field of petroleum re- 
search and development, holding many 
patents on such diverse. subjects as non- 
flammable cleaning fluids, wood preser- 
vatives, treating agents and processes for 
breaking in frictional bearing parts, com- 
pounded heavy duty Iubricating oils, 
gear lubricants and greases. 

The author was the first to demon- 
strate (in 1936) the fibrous nature of 
the conventional sodium and calcium 
soap lubricating greases and the effect 
of soap fiber length on grease texture. 

He is now Supervisor of the Lubricants 
Division of the California Research Cor- 
poration and resides in Berkeley, Cali- 
fornia. 


Dale H. Birdsall was born July 19, 
1919 in Galesburg, Illinois and graduated 
from Knox College with an A.B. in 
physic s in 1941. He spent five years on 


EDITOR'S NOTE: 
The opinions expressed in the following article are 
those of the author. “The Spokesman” takes no 
credit and assumes no liability therefor. 


In 1936 one of the writers (1) pre- 
sented the results of a study of the 
structure of lubricating greases by means 
of the microscope with dark field illumi- 
nation. In that investigation the resolving 
power of the best available microscopes 
was only sufficient to discover the fine 
structure of the soap fibers in sodium 
soap greases. The magnification was 
found inadequate to resolve the detailed 
structure of the soap particles in calcium 
and aluminum soap greases. Since calcium 
soap greases form the bulk of grease 
products marketed, a considerable field 
of research was blocked by the limitation 


1. Farrington. B. B. and Davis, W. N.. Ind. Eng. 
Chem 28, 414-6 (1936) 


Mr. B. B. Farrington delivering this paper before 
the 14th Annual Convention, Chicago, Illinois—Sept. 
30 — Oct. 2, 1947. 


active duty as an officer in the U. S. 
Army Signal Corps and Air Corps. Dur- 
ing this time he commanded several radar 
stations along the Northern California 
Coast and later, as a Captain, commanded 
a Signal Aircraft Warning Company and 
an AAF squadron. He joined the Cali- 
fornia Research Corporation in February 
1946 where he has been engaged in re- 
search on the fiber structure and flow 
properties of lubrication greases. 


of the tools then available. The evidence 
indicated, however, that all greases owe 
their peculiar plastic properties to the 
fiber structure of the soap particles 
which permeate and support the mineral 
oil component. 

Later Lawrence (2) and Gallay, Pud- 
dington and Tapp (3) published micro- 
graphs of sodium soap gels and greases 
taken with polarized light at low mag- 
nifications (74 to 200x). 

The invention of a powerful new tool, 
the electron microscope, has allowed us 
to obtain detailed pictures of the soap 
fibers characteristic of most of the types 
of commercial lubricating grease, since 
the useful magnification is up to 40 


A. ( S., Jour. Inst. Pet. Tech. 24, 


Gallay, W., Puddington, I. E., 


and Tapp. J 
Can. J. Res. 22. 66 (1944) 


times that of the light microscope on: 
same material. 

The micrographs which are here », 
sented were, with one exception, ¢)) 
with the RCA Model B electron :;. 
scope owned by the University o° (, 
fornia. One of the pictures, Fig. 
taken at the Camden Laboratory of } 
Victor with the Model EMU micros 
A complete description of the Mod 
equipment can be found in the book 
Zworykin et al (4). 

Operation of Electron Microscope 

An electron beam current of { 
100 to 200 micro-amperes with an 
celerating potential of 55,000 volts 
used for viewing specimens optical! 
well as for photographing. Prior to 
ing photographs the illumination was 
duced with the condenser control 
exposures of from 5 to 8 seconds ¢ 
satisfactory results on lantern 
medium plates. 


Preparation of Grease Samples 
The preparation of the grease samp 
for observation required 
study, chiefly because only extrem 
thin films of grease are transpar: 
enough to examine with the elect 
microscope. Attempts were made to 
tain satisfactory specimens by sev 
methods, including diluting the gras} 
with volatile solvents, kerosene, and me 
dicinal white oils (for heavy * greax 
The most reliable method found con: 
of simply smearing the grease out 
glass slide into a thin film and : 
transferring a minute amount to : ; 
viously prepared collodion film by mary 
of a tiny glass rod. The collodion :':| G 
(transparent to electrons) was mac 


considera 


the standard electron microscope tt Brea 

nique; i.€., a collodion solution wa R 

posited on water, the small suppor @& 


screen dropped on to the collodion : 


the two picked up on a glass slid . | 
lowed to dry, and the tiny wire « B 2 
with the adhering collodion film 3 
torn from the bulk of the deposited ! 

In many cases it was found ad 4 
tageous to wash the oil from the prep { 
grease specimen by allowing a drop 
two of petroleum ether to fall upon’ 6 


collodion—supported grease smear 
at an angle. The soap fibers were ' 
freed from obscuring oil. Microg" 
were always taken of the unwashed ¢ 
for comparison to determine if sw: 
or distortion of the soap fibers occu 
Grease Micrographs 

The following micrographs illus 
the various types of soap fiber enc 


4. Zworykin, Morton, Rombey, Hillier ar 
Electron Optics and the Electron Micros 
Wiley and Sons, N. Y. 1945 
Williams, R. C. and Wyckoff, R. W. G 
Phys. 17, 23 (1946). 
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commercial types of lubricating 
Original magnifications were 
and 8,000 x with the exception 
e 7 which was taken at 13,000 x. 


Micr nents in the final prints from 
G sagnifications are photographic. 
yy . fibers shown are, of course, not 
R mical compounds but metal salts 
mc mixed fatty acids of commerce. 
od rtinent data characterizing the 
0K greases shown are given in 
Pe ig. 1 shows a medium fiber sodium 
Bp grease in which the ribbon-like 
i Bracter of the sodium soap fibers is 
I rly demonstrated, the twist in the 
a be fiber in the upper right corner 
noteworthy. 
5 
im 
lerab 
ren 
pare 
ae 
to 
d 
Cas 
4 Figure 1 
Sodium Soap Grease (No. 1) 
7 Medium Fiber 
\ 4a 8,000 x 
id 
Brease ASTM Soap 
Worked Pen. Type 
Ie 1 260 Sodium 25 
e 2 310 Sodium 20 
ul 3 38 
(Unworked) Sodium 27 
4 55 
ep (Unworked ) Sodium 33 
‘Op 4 320 Calcium 11 
6 285 Calcium 12 
7 365 Calcium 6 
8 330 Barium ] 
g 9 285 Strontium 32 
| 10 320 Strontium 2 
1st 
| 315 Lithium 15 
we 150 Lithium 20 
340 Aluminum 12 


lu==.001 mm. 


In Fig. 2 the grease shown in the pre- 
vious picture has been milled with a small 
amount of additional oil. It will be seen 
that the ribbon-like soap fibers have been 


chopped up with little axial splitting. 


Figure 2 
Sodium Soap Grease 
Short Fiber 
9,000 x 


No. 2 


Figs. 3, 4 and 5 show sodium soap brick 
greases, mixed with white oil to thin out 
the fiber concentration, and washed on 
the microscope specimen film with pe- 
troleum ether to remove all mineral oil. 
The heterogeneity of the soap fibers is 
apparent. Fig 4, at higher magnification, 
shows a wealth of small background 
fibers. In Fig. 5 the soap fibers tend to 


be curved or sinuous. 


Thinned with White Oil, Pet. 


Thinned with White Oil, 


Figure 3 
Sodium Soap Brick Grease (No. 3 
Pet. Ether washed 


0 x 


Figure 4 
Sodium Soap Brick Grease 


No. 3) 
Ether washed 


Continued on page 8 16,400 x 
TABLE 1 
Oil Approx. Fiber Dimensions (1) * 
Vis 100 Vis 210 Length Width Thickness 
SSU SSU 
73 482 60.9 8s 40-50 0.2-0.5 0.06 
80 482 60.9 85 1.2-3.4 0.1-0.4 0.06 
7a 2700 104 10 Heterogeneous 
67 150 43.2 101 Heterogeneous 
89 200 42.8 5 0.5-1.0 0.01-0.04 
88 200 42.8 5 1.0-1.5 0.05 O.O1S 
(Stretched ) 
94 1890 90 15 0.8-1.8 0.04 
86 507 Ts 36 1.3-3.0 0.01-0.04 
68 1910 127 96 15+ 0.07-0.12 0.02 
79 118 39.4 32 Large 
1.8-2.4 0.12-0.16 
Small 
0.2-0.5 0.01 
85 58.9 34.2 50 0.6-1.2 0.01 
80 463 51.6 10 0.2-0.6 0.03 
88 391 56.7 92 


CALIFORNIA RESEARCH CORPORATION 
RICHMOND, CALIFORNIA 
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The Institute Spokes, 


President's Column... 


N. L. G. I. RFORESENTS THE GREASE INDUSTRY 


initial 
article last month 


In its 


this column gave 
a brief history of 
N. L. G. L, brief- 
ly explained the 
objectives, and in- 
vited others in- 
terested to join 
with us in carry- 
ing on the work 
of the Institute. 


H. P. Hobart, President 
N.L.G. 1. 


Some idea of 
the extent to which our present member- 
ship represents the grease manufacturing 
industry in the United States may be of 
interest to our members and prospective 
members at this time, as well as to in- 
dustry in general. 


The N. L. G. I. is primarily a tech- 
nical society, seeking to promote the 
interest of the consumer as well as that 
of the industry, and does not fill the role 
of a trade association. Accordingly, it 
has no recent accurate figures covering 
the total quantity of grease manufac- 


tured in the United States, but it has 
been estimated that the 63 grease manu- 
facturers which presently comprise the 
Institute’s Active Membership manu- 
facture approximately 90 per cent, by 
weight, of the lubricating grease pro- 
duced yearly in this country. 

Of the 63 grease manufacturers 35 
devote their production primarily to 
grease, and 28 manufacture both lubri- 
cating oil and grease. 

The 35 grease manufacturers include 
all but a few of the larger companies 
devoting their production primarily to 
grease, and the Institute extends a very 
cordial invitation to those who are not 
now members to join with us. 

The 28 members who manufacture 
both lubricating oil and grease include 
most of the larger integrated oil com- 
panies in this country. In this group, too, 
the Institute extends a very cordial in- 
vitation to such companies who are not 
now members to join the Institute. 

Geographically, grease is manufactured 
in 16 of the 48 States by our present 
members, and distribution and sales in- 
clude all 48 States. 

The present Active Membership is dis- 
tributed as follows: 
New York 11 


Illinois 


Indiana 1 
Georgia | 


— 

Pennsylvania 6 Louisiana 

New Jersey 6 Texas 

Ohio 5 lowa 

California 4 Minnesota 

Kansas 3 Nebraska 

Missouri 3 Canada 

Oklahoma 3. Australia 


From the standpoint of 
grease production it is apparent. the; 


fore, that N. L. G. I. is in positio; 
reflect the views of the indust: 
technical problems of manufacture, 


plication and use of industrial and ay 


motive lubricating greases. 


The Institute is proud to have 24 | 


sociate Members which, while not » 


facturers of grease, are directly interes 


AR© 


AUTOMOTIVE, INDUSTRIAL 
LUBRICATING 


EQUIPMENT 


“We Invite Comparison” 


THE ARO EQUIPMENT CORP, 
BRYAN, OHIO 


INTERNATIONAL LUBRICANT CORPORATION 


NEW ORLEANS, U.S.A. 
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bricating grease industry by rea- 
naking equipment for same or 
ppliers of products used in the 
ture of grease. Through close 
on with these suppliers many 
problems of supply, specifica- 
ingredients, use and performance 
ment can be more easily worked 
che benefit of the consumer. The 
aracteristics of various types of 
ind their pumpability perform- 
in various designs of grease pumps 
aa dispenser equipment are among the 
blems which have been discussed. 


~ 


Special Delivery 
to Every Bearing! 


Farval—the Dualine System 
with the Positive Piston Dis- 
placement Valve — that has 
but 2 Moving Parts—is Fully 
Adjustable—and with a Tell- 
tale at each bearing to show 
the job is done. 


THE FARVAL CORPORATION 
CLEVELAND 4, OHIO 


KARVAL 


CENTRALIZED SYSTEMS OF LUBRICATION 


CONSTRUCTION — Outer jacket is heavy, galvannecaled 


4 ron, finished in high aluminum. Interior is stainless steel 


HEATING ELEMENT — Stee! sheathed immersion heater, 


capable of bringing bath up to temperature quickly from a 


cold start 


TEMPERATURE CONTROL AND HEATING 
MEDIUM — Hydraulic thermostat utihzes a hquid expan 
1 coil which provides uniform, constant temperature 


Heating medium is oil, bath capacity 19 gallons 


street 


See Your Laboratory Supply Dealer 


The N. L. G. I. Grease Consistency 
Numbers have been widely adopted in 
this country as a means of assisting con- 
sumers to specify desired consistencies. 

Our present Associate Membership in- 
cludes: 

7 Manufacturers of grease dispensing 
equipment. 

6 Suppliers of ingredients for grease 
manufacture. 

§ Manufacturers of 

packages for grease. 

Technical and Research. 

Manufacturers of grease-making 

equipment. 

N. L. G. |. extends a very cordial in- 
vitation to join the Institute to all con- 
cerns interested in the grease industry 
and desiring to cooperate in the work of 
the Institute to bring about better serv- 
ice to the grease consumer. 


containers or 


nm + 


New Members-Welcome 


Continued from page 3 


In addition to its greatly diversified 


activities in fine chemicals, plastics, 
phosphate, and recently acquired ply 
wood adhesives on the Pacific Coast, 


Monsanto serves the petroleum industry 


Temperature range room to 200 C., accuracy plus or 
minus 1 . Designed specifically for utility laboratory 
requirements that demand a compact bath with good 
sized working chamber, accurate, easy setting controls, 
which is capable of filling the requirements for many 
A.S.T.M. Tests, 


INSULATION — J hree inches of glass wool, insulates bath 
against room temperature fluctuations, reduces wall losses 


and insures temperature control accuracy and uniformity 
CIRCULATION — Ball-bearing, fully enclosed, resihent 


mounted, motor stirrer designed specifically for continuous 
duty 


WORKING CHAMBER — 15° wide x 15” 
deep provides ample space for support stand with upper 


and lower shelf which can be furnished 


ELECTRICAL CHARACTERISTICS — Volts, 60 
Cycles, A. C. 3000 watts. White for detailed hterature 
Dept. R. 


CHICAGO 47, US. 


Scientific Research and Priduction Control Equipment * 


through its Organic Chemical Division 
by manufacturing a complete line of oil 
additives including pour point depres- 
sants, and 
extreme pressure additives for gear lubri- 
cants, all particuarly 
refiners and 


Various corrosion inhibitors 
designed to aid 
compounders to improve 
their high quality lubricating oils and 
gear lubricants. Some of the other chemi- 
cals sold to the oil industry include water . 
treating compounds, phosphates for oil 
well drilling muds, and insecticides. 


The 


Lincoln 


Member is the 
Company of St. 
Louis, Mr. Foster Holmes, Vice-President 
and Treasurer, 


second Associate 


Engineering 


be the contact be 
tween his company and the Institute. 

The Lincoln Engineering Company 
are pioneer builders of engineered lubri- 
cating equipment. Backed by twenty- 
five years of experience in the field, their 
lubricating equipment is sold interna- 
tionally under a plan of selective distri- 
bution through automotive and mill 
supply wholesalers. The company manu- 
factures a complete line of hand, air 
and electric operated dispensing equip 
ment including automatic centralized 
systems, together with a full series of 
high pressure and volume type lubrica- 
tion fittings. 


will 


A genuine and cordial welcome is ex- 
tended to all five of these firms. 


Swan-Finch Oil Corp. 


RCA Building 201 N. Wells St. 


New York 20, N. Y Chicago 6, Ill. 


Manufacturers 


Lubricating Oils — Greases 


Foundry Core Oils 
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AN ELECTRON MICROSCOPE STUDY with Figs, 12 and 13. The 


rope-like calcium soap fibers sho 
; interesting forms. A study of | 
Continued from 5 f L bri tI g G 
O Uu Carin reases and 13 will show fibers having rig thy, 
. and left hand twists, fibers whi h }, 

Figs. 6 to 13 are electron micrographs if the oil phase was left in the grease. apparently grown through one 
of conventional hydrated calcium soap This is shown by a comparison of Fig. (see lower right corner of Fig. |} 


greases for which the grease specimens 
were prepared by var‘ous techniques. Fig. 
; 6 shows the wavy appearance of the cal- 
cium soap fibers as they exist in the 
grease. It was at first thought that this 
effect might have been produced by de- 
4 hydration in the electron microscope but 
specimens which were left in the micro- 
scope for periods up to-one hour exhibited 
no structural change from those photo- 
graphed immediately after introducing 
them into the instrument. 

In Fig. 7, taken at higher magnifica- 
tion, the calcium soap fibers appear to 
be stretched and more ribbon-like. Fig. 
8, however, is more typical of the calcium 
soap fibers, the barber pole appearance of 


the rather  stiff-looking fibers being (No. 4 Figure 8 
evident Thinned with White Oil, Pet. Ether washed Calcium Soap Grease (No. 6 
ent. Twisted soap fibers 


Figs. 9 and 10 show the same calcium 
soap grease; in Fig. 10, however, the 
grease was washed with petroleum ether 
to free the calcium soap fibers of oil. 
It is seen that much clearer pictures are 
obtained in this care with no visible 
; distortion of the soap fibers. 

In Figs. 11 to 13, the calcium soap 
fibers were gold shadowed as described 
by Williams and Wyckoff (5). The 
greases were mounted on specimen screens 
-in the manner described previously. The 
prepared specimens were then placed in 
a bell jar which was evacuted prior to 
shadowing. The evaporation source con- 
sisted of a V shaped filament of 20 mil 
tungsten wire. A piece of gold wire was 


hung from the V and fused to the tung- Figure 6 a 
; Calcium Soap Grease (No. 5 
sten by heating electrically in a vacuum. Calcium Soap Grease (No. 7 
7 6 Wavy soap fibers Twisted soap fibers 


The specimens to be shadowed were 21,000 x 16,400 x 
placed at a distance of about 2 cm. from 
the filament and in such a position that 
the angle from the specimens to the fila- 
: ment was about 10 . It was found that 
contrast and detail were improved at 
sharp shadowing angles. A vacuum of 
at least 3 microns was necessary for sharp 
shadows at 2 cm. from the filament. 


: The actual shadowing operation was 
of approximately 15 seconds duration 
at a filament current of 8 to 10 amperes. 
Properly shadowed specimens had a slight 
gold tinge which could be observed 
through the bell jar. 

All satisfactory gold-shadowed _pic- 
tures were of greases from which the 


: base oil had been removed with petroleum 08 
ether prior to shadowing. It was found Calcium Soap Grease (No. 6) Calcium Soap Grease (No. 7 
. Stretched soap fibers Twisted soap fibers, Pet. Ether washed 


thac little was gained from shadowing 26,000 x 16,400 x 


=, 
| 
n 
6,4UU x 
= 
$. 
‘ 
3 ; 


wy fibers that have unravelled. 
soap fibers of the greases ex- 
measure 1.0 to 1.5% in length, 
rately 0.54 in width and have a 
oeriod” (frequency of revolu- 
ut the long axis) of about 0.1. 


nents indicate that shadowing 


Figure 11 
Calcium Soap Grease (No. 5) 
Gold shadowed 
x 


Figure 12 
Calcium Soap Grease (No. 5) 
Pet. Ether washed, gold shadowed 

16,400 x 


increases the fiber dimensions somewhat, 
possibly due to gold deposition. 

Barium soap fibers are shown in Fig. 
14 and two types of strontium soap fibers 
in Figs. 1§ and 16. Whether the fila- 
mentous forms of Fig. 15 or the rod-like 
fibers of Fig. 16 are obtained depends 


Figure 14 
Barium Soap Grease (No. 8 
16,400 x 


Figure 15 
Strontium Soap Grease (No. 9 
Filamentous fibers 


8,000 x 


Figure 13 
Calcium Soap Grease (No. 5) 
Pet. Ether washed, gold shadowed 
6, x 


Figure 16 
Strontium Soap Grease (No. 10 
od-like fibers 
16,400 x 


upon variables such as mineral oil type 
and manufacturing procedure. 


The lithium soap fibers shown in Figs. 
17 and 18 are needlelike, those in Fig. 
18 being about the size and shape ot 
tobacco mosaic virus. Fiber bundles, to- 
gether with single fibers are seen in Fig. 
iv. 

We have not been successful to date 
in differentiating the individual soap 
particles of aluminum soap greases. Typi- 
cal aluminum soap clumps are shown in 
Fig. 19. Although at first it was thought 
that the soap particles consisted of very 
small fibers, experimental work (in 
progress) has cast doubt on this view. 
Further research with the gold shadowing 
technique will be required to settle this 
point. 


Discussion 


Although the electron microscope al- 
lows us to see before our eyes the soap 
fibers making up the backbone of most 
types of lubricating greases, it gives us 
no direct measure of their physical prop- 
erties such as melting point and me- 
chanical strength. The stability of these 
fibers can perhaps best be studied by 
electron microscope examination of the 
greases before and after laboratory or 
service tests. The effect on the fibers of 
variation in methods of manufacture, 
raw materials and additives can no doubt 
be studied with benefit by means of the 
electron microscope. Correlation of these 
findings with physical properties of the 
grease and service performance is the 
ultimate goal of studies of this kind. 


Conclusions: 


1. The higher magnification made pos- 
sible by the microscope has 
shown that in all soap-type lubricating 
greases so far examined (with the pos- 
sible 


electron 


exception of aluminum 
greases) the soap particles are fibrous 
in nature. This apples especially to some 
lithium and strontium soap grease parti- 
cles whieh are invisible to the ordinary 
light microscope. 

2. The soap fibers of the greases ex- 
amined varied in length from less than 
0.2% (.0002 mm) to S0u (.05 mm), 
the length to width ratio being from 
10:1 to over 200:1. 

3. Soap fibers of conventional hydrated 
lime soap greases are twisted; all other 
fibers studied were in the form of rods 
or ribbons. 
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COMPANY 
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An Electron Microscope Study 
Of Lubricating Greases 
Continued from page 9 
took some of the micrographs shown, and 
to the University of California, Physics 
Department and the RCA Victor Divi- 
sion of the Radio Corporation of America 
for the use of their equipment. 


Figure 17 
Lithium Soap Grease (No. 11 
Fiber bundles 
16,400 x 


Figure 18 
Lithium Soap Grease (No. 12 
Needle-like fibers 
16,400 x 


Figure 19 
Aluminum Soap Grease (No. 13 
16,400 x 
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, ESIGN OF ANTI-FRICTION BEARING INSTALLATIONS 


(i4 SPECIAL REFERENCE TO ELECTRIC MOTORS 


from March, 1947 Issue 


| grease replacement within the 
proper of a motor equipped for 
rreasing is obtained by using an un- 
| or single shielded bearing and 
ting the flow of the added grease at 
side of the bearing so as to displace 
me of the old grease. Provision should 
made for removal of excess 
grease. simple method 
drains that are 


en be 
s pl ic ed 
to provide grease 


Ben only during the time the grease 


added and for a definite period 
simple pipe plug that is removed when 
- operator adds grease to the bearing. 
should be noted that it is frequently 
cessary to manually break up caked 
ase within this opening to insure rela- 
rely free flowage. This may be supple- 
ented frequently by removal of the 
ease fitting for the same period of time 


ter the grease is added. The machine, 


course, should be operated during the 
ne the escape fittings are removed, and, 
pferably, should be in operation during 
» time the grease is added. The drain 
yuld be large and of short travel; how- 
r, in certain types of motors, for in- 


Ence, totally enclosed fan-cooled motors 


or those having an exciter or other piece 
of equipment overhanging on one end, 
such a drain connection often must be 
of considerable length (Figure 3). If the 
drain is rather long, it is very important 
that the operator take extreme care that 
all excess grease is forced out. The grease 
inlet on such designs should be near the 
raceways so that fresh grease will be sure 
to work throughout the bearing, and the 
drain should be in position to readily con- 
duct the excess used grease from the 
chamber. It may or may not be on the 
same side of the bearing as the inlet. The 
efficiency of purging or flushing is, of 
course, raised considerably by adding suf- 
ficient grease on some occasions to cause 
some of the newly added grease, in turn, 
to be forced out of the chamber. 


A safer procedure may be to provide 
grease escape fittings that will function 
at all times if possible. Pressure relief fit- 
tings can be incorporated in the grease 
fitting; however, these will maintain some 
pressure and are not considered to be too 
effective. For full effectiveness, such 
openings should be of adequate size and 
so located as to permit ready flow while 
the grease level is overly high. In a fairly 


clean location, this opening may take the 
form of a freely opening cover that will 
open under any pressure, allowing the ex- 
cess grease to fall clear of the machine, or 
the openings may be into sumps within the 
housing. Such a sump, of course, must 
be easily inspection and 
when required. These self-act 

g drains must, as we have mentioned, 
and of very short travel to pre 
vent caking grease from obstructing the 


drain passage. 


accessible for 


The addition of a grease removal 
rangement to the same shielded or bat 
fled and sectionalized cavity arrangement 
mentioned previously, to provide for com- 
plete displacement of excess grease with 
consequent prolongation of time intervals 
between shutdowns, is beneficial. This 
arrangement may again take the form of 
a sump, although space is usually not 
available, or a fitting which can be opened 
to the outside. 

Fluid flushing or washing is not com- 
monly used for cleaning of grease lubri- 
cated bearings and housings without dis- 
mantling. This type of flushing must be 
done very thoroughly or foreign materials 
may be actually moved into the bearing 
proper through the flushing medium. Care 
must also be exercised in the selection of 
the flushing medium, as several otherwise 


Continued on following page 
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are processed by 
this machine 
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its exclusive micro-film method, 
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turbulence. The result is a supremely smooth, 
roduct which is com- 
e processing is done at 
a rate up to 210 pounds per minute. 


cause of 


thoroughly worked 
pletely de-aerated. 


Write for details ef installation 


THE CORNELL MACHINE COMPANY 
101 PARK AVENUE, NEW YORK 17, N. Y. 
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suitable fluids sometimes have a tendency 
to promote rusting of the highly polished 
surfaces. Fluid flushing is, of course, not 
practical from the shielded side of an anti- 
The length of time be- 
tween flushing periods must not be so 
great that the grease has an opportunity 
to become excessively hardened. 


friction bearing. 


Solidification of the grease can proceed 
to a point where the difficulty of soften- 
ing and washing out the hardened mix- 
ture is considerably greater than would be 
required if intervals between flushing 
were not so great. 

Bearings contained in housings, split 
horizontally, are effectively washed by 
removing the upper half to scrape out all 
old grease, adding the solvent or flushing 
oil to the lower level of the shaft seal 
and replacing the upper half. Slow ro- 
tation will then work out the remaining 
grease from within the bearing. Drain- 
ing out the solvent of flushing oil and 
removing the upper half of the housing 
to wipe dry all exposed parts and then 
reflushing with clean oil, will prepare 
the bearings for repacking with grease. 
This procedure can also be effectively 
followed for the cleaning of bearings 
accessible thru ‘complete removal of or 


Manufacturers of 


QUALITY GREASES 


Made to Your 
Specifications 
Under Strictest 


Laboratory Control 


AMERICAN LUBRICANTS, Inc. 


1575 CLINTON Sr. 


BUFFALO 6, N.Y. 


the backing off of an outside end cap 
or shaft seal. We feel that it is not 
advisable to wash, in this manner, bear- 
ings within an unopened closure because 
there is no definite assurance in such 
cases that all of the undesirable mate- 
rial is being removed. 

Conclusion 

The maximum practical consideration 
should always be given in any design 
of an anti-friction bearing assembly to 
definitely prevent the possibility of « over- 
greasing. 

Units that will run safely for long 
periods without any maintenance are 
most fully protected by elimination of 
any greasing provision. Bearings for 
service that ts severe enough to require 
some lubricant makeup or supplementary 
grease sealings are best protected by in- 
ternally safeguarding the bearing. Prop- 
erly detailed design can insure that the 
fresh grease intermingles with the old 
grease to force some of the old grease 
from the vicinity of the bearing. The 
most heavily loaded bearings are best 
serviced by minimizing the baffling and 
designing for the addition of grease di- 
rected toward the path of travel of the 
balls or rollers, and providing adeqaute 
grease removal facilities for used and ex- 
cess lubricant. 

In short, the most severe the service 
or loading, the greater value and neces- 
sity for periodic grease replacement with 
a minimum of effort. Modified grease 
purging 1s then accomplished with each 
injection of lubricant, and a highly ef- 
fective degree of cleaning is obtainable 
by replacement of a proportionally larger 
amount of grease. 

The more fool-proof designs ave suit- 
able for the smaller machines with bear- 
ings that are usually not heavily loaded. 
Those bearings operated under the most 
severe circumstances, unfortunately must 
be provided with the least fool-proof 
lubricating system. From the above state- 
ments, we can conclude that no one 

Continued on page 15 
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[ More New Advertisers The Sinclair Refining Company — 
eer . Mr. Howard Cooper serves the 
The Spokesman” welcomes op- 
Fi SKE BROTHERS N. L. G. L. Board of Directors has a 


| 


REFINING CO. 


Established 1870 


* 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


portunity to call its reader’s attention 
to the new advertisers that are using the 
columns of “The Institute Spokesman” 
to carry There is 
justified pride and pleasure in watching 


their sales message. 


this growing list of companies who 
recognize “The Spokesman” as a good 
advertising medium. These firms are 


worthy of the recognition we are ac- 
cording them here. Along with it goes 
our sincere thanks for the advertising 
they have scheduled. 

Last month the special Tenth Anni- 
versary March issue hit an all time high 
in “Spokesman advertising. Many com- 
panies were there for the first time and 
we are delighted to have them continue 
in each issue for the rest of 1947. Others 
have agreed to an intermittent schedule. 
To all of them a cordial and genuine 
welcome! 

The Stratford Engineering Corpora- 
tion of Kansas City, Missouri used the 
back page for a two color ad and have 
agreed to use that space the 
remaining issues published during 1947. 


same for 


sixth page ad as does American Lubri 
cants, Inc. at Buftalo. 
The W. C. 


of New York, regularly users of a one- 


Hardesty Company, Ine. 


twelfth page space doubled their space 
three times over to use a half page while 
the Votator Division of the Girdler Cor 
poration at Louisville was back with a 
full page for the second time this year 
and the thiid time since November when 


we changed “The Spokesman” format. 


When this list is combined with those 
new advertisers who were mentioned on 
page seven of the February, 1947, issue 
of “The Institute Spokesman” it: makes 
a s'zeable group. 

In bidding these newcomers welcome 
“old 


has 


we are not unmindful of — the 


timers’? whose advertsing message 


been a part of every issue of “The In- 
stitute Spokesman” for a long, long time. 
our tribute 


To these “regulars” we pay 


and call our readers’ attention. 
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QUALITY OILS AND GREASES 
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Congratulations 

Many firms used advertising space in 
the special Tenth March 
issue of “The Institute Spokesman” to 
their “The 
Spokesman” on its tenth anniversary. In 
some cases the regular scheduled amount 
of advertising space was used. In other 
cases the space was increased to accom- 
modate their congratulatory message and 
in other cases they were “newcomers,” 
new names and faces. To all of them we 
express our appreciation and want to ex- 
tend our thanks in having helped in such 
a material and complimentary way to 
make the tenth birthday issue such a big 
success, 

Using their regular allotment for ad- 
half page, for con- 
gratulatory purposes was President H. P. 
Hobart’s Gulf Oil Corporation. 

Among the “newcomers” using a half 
page to extend their greeting was the 
Pure Oil Company of Chicago, whose 
Mr. W. G. Clark serves on the N. L. G. I. 
Board of Directors, the Lubri-Zol Cor- 
poration of Cleveland and the H. K. 
Stahl Company of St. Paul. 
their usual advertising 
space from the regular one-sixth page to 
a full half page for their greeting was 
Fiske Brothers Ref. Company of Newark 


Anniversary 


send congratulations to 


vertising space, a 


Increasing 


N. L. G. 1. Board, Socony Vacuum Oil 
Company whose Mr. B. C. Voshell in ad- 
dition to his Board duties is Chairman 
of the N. L. G. I. Executive Committee 
and Swan Finch Oil Corporation whose 
Mr. E. V. Moncrieff serves on the Board 
and also as the N. L. G. I. Treasurer. 

Using one-third page and for the first 
time is the Southwest Grease and Oil 
Company of Wichita whose Mr. H. A. 
Mayor is on the N. L. G. I. Board. 

Emery Industries, Inc., doubled their 
one-twelfth page ad and the Warren Re- 
fining and Chemical Company of Cleve- 
land used one-twelfth page as did 
Penola, Inc. in addition to their regular 
one-third page space. 
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CONTINUOUS, CLOSED GREASE PROCESSES 


In addition to a production proved process for the man- 
ufacture of a uniformly high quality aluminum stearate 
grease, the VoTaToR division of The Girdler Corpora- 
tion is now in a position to offer an efficient system for 
manufacturing the widely used calcium and sodium 
base lubricating greases. Let us send you more specific 
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Write for data form V-19. The Girdler Corporation, 
Votator Division, Louisville 1, Kentucky. 


DISTRICT OFFICES: 150 Broadway, New York City 7; ' 
2612 Russ Bidg., San Francisco 4; 617 Johnston Bidg., Charlotte 2, N. C. 


Typical flow diagram of continuous, closed Vorator process, for 
aluminum! stearate grease, and closeup of VoraTor grease heater. 
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WERNER G. SMITH CO. 


(Division of Areher-Daniels-Midland Company) 
219] West 110th St., Cleveland, O. 


+for oil, grease, and other 
petroleum products 
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Hiety of spout openings 
@nd head designs in- 
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Mever locking ring cov- 

Special tested lin- 
gs provided for high 
est aviation gasoline 
d many other sensi- 


3 to 55 Gal. 


INLAND STEEL 
CONTAINER CO. 
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Design of Anti-Friction 
Bearing Installations 

Continued from page 12 
lubrication 
should be universally applied to electric 
motors. 


basis for design of grease 


To provide the purchaser and operator 
with an opportunity to obtain the full- 
est possible benefits of any design, sim- 
ple but adequate instructions must be 
attached to every motor prior to ship- 
ment from the factory; however, the 
final successful operation will depend 
on the good judgment of the operator 
in carrying out these instructions, 


Presented by W. T. Saveland, Allis-Chal- 


mers Manufacturing Company, at the 


STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—All Styles 


We would appreciate your inquiries 


Central Can Company, Inc. 
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Prospect 


2394 CANAL ROAD 
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annual meeting of the N. L. G. 1, Chi- 
cago, Illinois, Sept. 30 to Oct, 2, 1946. 
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